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EXECUTIVE SUMMARY

The Coastal Fisheries Assistance Program, conducted by
the Division of Fish and Wildlife, Department of Natural Resources
and EnviTtonmental Control, with support through.a Coastel Zone Manage-
ment Program Development Grant, Office of Coastal'Zone Management,
U.S. Department of Commerce, and in cooperation with the Delaware
Office of Management, Budget and Planning has completed its first
year's objectives by reviewing, identifying and ranking the problems,
issues and opportunities related to marine fisheries in Delaware.

A thorough review of the literature and interviews with both
commercial and recreational fiéhermen resulted in historical reviews
of fourteen species of finfish and shellfish which have had a
significant impact on the socio-economic aspects'of the fishing
industry in Delaware. These species afforded the most opportunity
for commercial and/or recreational interests and consequently the
most management problems. The present condition of each fishery 1is
discussed with the overall socio-economic impact of Delaware's
fisheries shifting to recreational fisheries. However, the recent
enaétment of the Fishery Conservation and Management Act of 1976
will definitely provide new issues and opportunities for the
commercial fishery industry.

In reviewing the historiec of individual fish species,
noticeable shifts in their catches are attributable to management,
but not in all cases. The oyster industry has dwindled to a remnant
of a once dominant shell fishery as a result of improper management.
The blue crab fishing'industry fluctuates as a result of environ-
mental stress. Weakfish are currently the state's most valued
recreational and commercial finfish while the much prized striped

bass has declined in numbers at an alarming rate.
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Onshore seafood processing has decreased from a time when
the menhaden processing plant in Lewes provided Delaware with a
4.6 million dollar industry to virtually a no-value fishery in
Delaware whén the plant closed in 1968. Surf clam and oysters are
the only seafoods presently being processed in commercial quantities
in Delaware. »

An issue identified with high priority and in need of immedi-
ate attention 1s for the State of Delaware to initiate a coordinated
effort to encourage fishery ports and other related industries to
locate in Lewes, Delaware. Coincidental to this issue is the need
for appropriate legislation to provide the DNREC with regulating
authority to manage the taking and landing of marine fisheries
within its jurisdiction. Fisheries management must be based on

the best available data which many times becomes available at times

.when decisions for managing a fishery cannot wait for appropriate

legislative action. Flexibility must be part of the regulatory
process to take advantage of opportunities within various fisheries.

Fishery management of marine species is relatively new and
the public must be kept informed and allowed to participate in these
management procedures. Public participation through heérings
following preparation of reports on proposed fishery managment
plans, legislation, and fegulations should be strongly encouraged.
Legislators, governmental officials, and consumer interest groups
should be routinely informed of fishery issues through a specific
information and educational program for marine fisheries management.
At present, no such program exists and the establishment of one could
only be benficial to fisheries management.

Since marine fisheries should be managed and appropriate and

equitable allocations of different fish stocks might have to be
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made to both recreational and commercial fishermen, catch and effort

data on different fisheries will be required. These data will
enable a baseline of information to be formulated upon which.
fishery_manégement decisions will be recommended. Presently there
are insufficient data to deal with the problem of marine fisheries
management in managing different stocks for separate fishery inte-
rests. This is a regional problem and could best be approached by
the adoption of appropriate legislation to permit the state to
require catch and effort data reporting from fisherﬁen.

While addressing the problem of a data base on marine
fisheries, a determination must be made as to what characteristics
separate a commercial fishermen from a rec}eational fishermen.
Until this is accomplished, managing the two fisheries will remain
an arbitrary and very controversial prdcedure.

A concurrent problem with the need for a data base on each
fishery; are fish stocks assessments. 1In order to equitable
allocate fish stocks between commercial and recreational interests,
fish species in question must be adequately understood in terms

of their basic biology, population structure and maximum sustain-

~able yield. Again, this is a regional fishery problem and it could.

best be approached via state and federal cooperative effort.

Another msjor issﬁe, but not of the least importance, is
the need for an enforcement program closely integrated with the
above mentioned information and education program regarding new
concepts and regulations that will affect the public as a result
of marine fisheries management. Integrated is a key word since
many of the present enforcement personnel are more than adequately
trained in boating safety and first aid but inadequately trained
in fishery management issues when public sentiment is aroused.

All of the above issues, problems and opportunities will -



require adequately funding. The issues of catch and effort data,
collecting, stock assessments, information educational programs
and enforcement of marine fisheries management relations could
possibly beéome self-sustaining with appropriate licensing

of both recreational and commercial fishermen. These licensing
issues should be thoroughly evaluated both on a state basis and/or
regional basis in order to complete a totally integrated and

efficient marine fisheries program.
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INTRODUCTION

The.priméry purpose of this year's Coastal Fisheries Assistance
Program (CFAP) was to identify problems, issues and opporﬁunities
associated with Delaware's coastal fishery resources. This report
includes a compilation of information on 14 species of marine fish
and shellfish that are valuable to commercial and/or recreational
interests in Delaware. Most of these species are, or have been,
relatively abundant in Delawaré'waters, and consequently most
resource management problems are likely to be associated with these
species, Analyses were made of cdmmercial and recreational fisheries
conflicts and socio-economic value of various fisheries. Support
for this effort has been provided by the U, S. Department of Commerce,
Office of Coastal Zone Management in cooperation with the Delaware

Office of Management, Budget and Planning (OMBP).



HISTORICAL SIGNIFICANCE OF FISEERIES IN DELAWARE

The identification of Delaware's fishery problems, issues,
and opportunities must first deal with the historical significance
of both commercial and recreational fisheries in Delaware. Archeological
evidence indicates that American Indians inhabited the shores of
Delaware rivers and bays long before the arrival of the first white
settlers. The fish and shellfish resources of the Delaware area
could have been abundant beyonﬁ belief. The migrant Indians learned
to catch and also preserve the flesh of fish and shellfish. Indians
made ornaments, jewelry, utensils and wampum from fish teeth, bones,
molluscan and crustacean shells. The Indians were also among the
first of the Delaware settlers to use fish for fertilizer. Commercial
utilization of Delaware's natural fishery resources began whén
Delaware Indians began to trade dried oyster meats, dried and smoked
fish, and fish bone and shell ornaments to inland Indian tribes
(Horn, 1957).

Nearly all the early written historical accounts of the Delaware
region make some mention of the abundance of fish and shellfish. 1In
1631, Henry Hudson found "numerous islands abounding in good oysters"
in what is now known as Broadkill River (Miller, 1962). Many
‘historical references of the 1660's mention the abundance of shad
along with William Penn's preference for "smoked shad from the Delaware".
It was also reported that during coloniesl days in Delaware, fish
werc so plentiful that travelers stepped upon herring and sheepshead
splashing in fords and streams, and shad were speared with pointed

sticks and sturgeon were lassoed (Horn, 1957).



Delaware's oldest fin fishery was based on the commercial
harvesting of the American shad. Shad were commercially landed
initially by.Indians and later by early colonists. Extensive
commercial shad fishing in the Delaware region began during the early
1800's., Shad were abundant and an inexpensive source of protein
for the inhabitants of developing towns and cities. Initially,
shad were sold for only a few cents each, and the fish rapidly became
a staple item in the diet of co;étal town and city dwellers. The
demand for shad increased as more new towas and citles developed.
Shad were sold in hundreds of fish markets and shops and also by the
many fish peddlers who sold fish from door to door.

Sturgeon were also fished commercially and extensively along
the Delzware Coast and in the Delaware Bay and River from 1850 until
the late 193%30's. Sturgeon were considered a nuisance by the shad

fishermen in 1875, who often killed and cast adrift sturgeon that

‘became entangled in their shad nets (Horn, 1957). BEventually, Delaware

commercial fishermen began to realize the value of sturgeon meat,
and more importantly, the value of caviar obtained from the roe of
the female sturgeon.

Commercial fishermen used large mesh nets to catch sturgeon,
and it was not uncommon for a two-man sturgeon boat to fish for
several hours and return with 20 or more sturgeon weighing from
150-400 pounds each. Sturgeon were sold for fifty cents or one dollar
each, and a 160 pound keg of caviar sold for six to eight dollars.

In 1936, sturgeon were selling for $300 each, and caviar was sold
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for $300 a keg. Bowers Beach was the site of the first Delaware
factory built to butcher sturgeon and process (sieve) the fish roe
into caviar. 'Later, the center of the fishery shifted to Delaware

City, and £ is believed that during various years several hundred

~ persons were regularly involved in sturgeon fishing in Delaware.

Delaware has had no significant sturgeon landings since the
late'l930's, and there has been no commercial fishing effort for
many years. At the present time, there are probably more sturgeon
in the Delaware River and Bay than at any time since the late 1930‘5.'
The menhaden fishery was unquestionably the largest and one
of the relatively morelrecent fin fisheries to develop in Delaware.
Menhaden are used primarily for industrial purposes in the United
States, and one of the first large menhaden processing plants was
built in Lewes, Delaware in 1912, 1In 1938, the Consolidated Fisheries
processing plant in Lewes was the largest menhaden processing facility
in the United States. The plant owners had two dozen menhaden
steaners and employed more than 600 men, In 1946, Mr. Otis Smith
purchased another existing menhaden plant in Lewes, and in 1954
Mr, Smith purchased the Consolidated Fisheries processing facility.
Lewes became the largest fish landing port in the United States in
1953 when 390 million pounds of fish were landed. Twenty-five large
company-owned menhaden steamers provided fish for the twin processing
plants, and the crew members alone amounted to 650 men. Several
hundred additional workers were employed in the factories and as

support personnel. Menhaden landings in Lewes and all along the
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Atlantic Coast began to decline in 1962. In 1963, one of the menhaden
processing plants in Lewes was closed, and in 1966 both plants were
permanenfly clused because the local menhaden stocks had been
seriously depleted.

Delaware's oldest shellfish fishery was, and stili is, based
on the commercial harvesting of wild oysters. Indians were known
to barter with oysters, and early historical records are full of
accounts which mention the abundance of oysters in Delaware (Horn,
1957). Oysters were initially plentiful and like shad, cheap
enough to be utilized as a staple'food item by the early éolonists.
In 1799, oysters sold for two shillings per bushel, the same price
quoted by William Penn in the 1680's. .

The Delaware oyster industry expanded after World War II,
and the landed value of oysters in Delaware amounted to 2.7 million
dollars in 1954. The entire Delaware oyster industry was destroyed
in 1958 by a microscopic oystef disease orgenism that became known
as MSX,

The oyster industry in Delaware was reasonzbly large until
the time when MSX destroyed it. There were several oyster shucking
houses, oyster landing facilities, and a fleet of about 15 large
oyster dredge boats that were used to planf and harvest oysters.
During the 20 years that have elapsed since MSX destroyed the
industry, most of the industry support facilities have been abandoned.
There are only seven or eight boats remaining in Delaware and

approximately the same number of persons still active in the business.
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All three of Delaware's large commercial fin fisheries are
now history; and it is unlikely that shad, sturgeon, or even
menhaden might be the object of intensive commercial fisheries in
Delaware in the future. The oyster industry has been partially
subsidized by the state government, and the industry will most
likely continue to survive. EHowever, the oyster industry that
now exists in Delaware is not likely fo again become a prominent
commercial fishery.

The decline in all four of Delaware's historic commercial
fisheries is in part related to a general decline in fishery
resources and the various legislative statutes that have been
enacted to either encourage or discourage the commercial utilization
of the fishery resources. The Delaware legislature at various
times passed laws that defined net mesh sizes, fish size limits,
seasoné, etc., Various finfish laws were drafted in attempts o
regulate and manage various fish species, but a large portion of
the finfish laws were special interest legislative acts that
benefited local or politically oriented individuals witﬁin the
state., The state legislature clearly omitted designating any
state agency as a regulatory authority or an enforcing agency for
marine finfish laws. Consequently, commercial finfish laws in
Delaware have become confusing, conflicting, and generally ignored.

The history of the early oyster laws and the later shellfish
laws were often more Specifically special interest legislation.
However, in 1943, the Delaware legislature did establish the

Delaware Commission of Shellfisheries, the third such commission



to be established., This shellfish commission was given full
control and direction of the state shellfish industfy which was
primarily oysters at that time. The commission was designated to
be responsible for the protection of all shellfish within the state.

The shellfish commiséion consisted of an executive secretary
and four other commissioners, all appointed by the governor in
office. Two of the five commissioners were required to be directly
engaged in the shellfish business in Delaware. While it may have
been desirable to have persons on the shellfish commissiocn who
knew about shellfish, the commissioners were placed in the position
of managing state shellfish resources on which their own private
businesses were based. Consequently, Delaware shellfish regulations
have historically favored intensive and almost exclusive commercial
utilization of the state shellfish resource, often at the expense
of this resource.

The Delaware Commission of Shellfisheries wés dissolved in
1970, and its responsibilities were transferred to the Division of
Fish and Wildlife in the Department of Natural Resources and Environ-
mental Control. Now, the DNREC clearly has the legislative authority
to regulate and manage the shellfish resources of the state. The
Department has gained considerable experience in effective management
of the shellfish resources and has learned to compromise with the
political involvement that previously dominated management of the
shellfish resources., However, the Department still does not have

the legislative authority to manage marine and anadromous finfish
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within Delaware waters, and the state legislature has historically
demonstrated'a pronounced reluctance to designate a marine fin
fisheries regulatory authority.

Status of Fish and Shellfish Stocks in Delaware

Fourteen species of fish and shellfish have been identified
as currently or historically important to the commercial and/or
recreational marine fisheries of Delaware. The recreational fishery
for tuna and billfish that occurs from 30 to 100 miles off the
Delaware Coast is an ilmportant recreatlional fishery in Delaware,
but the status of these species has not been assessed because
management or utilization of these stocks is entirely outside the
Jurisdiction of the sfate's ferritorial sea.

Nearly all Delaware's commercial and recreational fin
fisheries are now based on the seasonal migration of fish into
Delaware waters during the spring and summer months, and the
migration of these fish out of Delaware waters during the fall and
early winter months. Throughout the history of all the fin fisheries
in Délaware, there have been extreme fluctuations in the species
composition of the commercial and recreational catches. At various
times, winter flounder, scup (porgies), northern kingfish (king
whiting), blowfish, cod, and Atlantic croaker have been important
in commercial and recreational fishery landings in Delaware. In
recent years, nearly all these fish have virtually disappeared
from Delaware waters with the nctable exception of the croakers
that have Jjust recently returned after being essentially absent

for a period of nearly 15 years.
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The marine finfish resources in Delaware have never beén
. properly maﬂaged due to the lack of designated regulatory authority.
Commercial fishing licenses have never been required except for
the 1974 requirement of a $100 license fee for menhaden steamers
fishing in Delaware Qaters and the 1978 requirement of commercial
eel fishing licenses. Delaware watermen have submitted commercial
fishery landing data to the fisheries statistics branch of the
National Marine Fisheries Service on a voluntary basis. Wwhile
‘the accuracy of the voluntarily reported commercial fish catch
might be questioned, this landing data at least gives some
indication of the relative abundance or lack of fish during each
year.

Prior to the early 1950's, there were only a few persons in
Delawere who owvned boats of any description. There were practically
no privately owvmed power boats, and only a small number of party
and charter boats were actively engaged in merine sportfishing
activity. lMost marine sportfishing was conducted from shores and
piers, and more dedicated marine anglers rented rowboats from
boat liveries and rowed to fishing grounds near Port Penn, Woodland,
Bowers, Slaughter, Broadkill, Lewes, Rehoboth and Bethany Beaches.
Outboard motors were rare, undevendable and of low horsepower ratings.

In Delaware, the initial surge in increased marine recreational
fishing pressure began in the mid 1950's when outboard motor manu-
facturers began to prdduce reliable outboard motofs that developed.
25, 30 and even 40 horsepower. DBoat manufacturers began to produce
relatively inexpensive fiberglas and aluminum boats, A large portion

of the new boat owners in Delaware apparently purchased boats in order
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to gain access to the more productivé fishing areas in Delaware ZEay
and the Atléntic Ocean. The numbers of small and large privately
owned fishing boats, party and charter boats increased steadily

from the mid 1950's through 1968. Recreational boat fishing pressure
nearly doubled during the period from 1968 to 1973 (Miller, 1977).

The commercial landings of several coastal fish species has
continued to decline as recreational fishing pressure on the species
has increased. In recent years, the annual recreational or sport
fishing catch of some coastal fish speciles is estimated to exceed
annual commercial landingé by six to twelve times.

Delaware's four major marine.shellfish resources include two
species of molluscs and two species of cruétaceans. The oyster and
hard clam resources are not migratory, and these resources accur
entirely within state waters, The majcr crustacean resource 1is
the blue crab which does migrate, but nearly all the migration
occurs in or near Delaware waters.

Commercial harvesting licenses are required for harvesters
of each major shellfish species, and the reporting of catch and
effort data has become mandatory. Here again, shellfish landing
data have not always been accurate. On more than one occasion,
the buyers of hard clams were found guilty of grossly under-reporting
hard clam harvesting because a state landing tax of $.15 per thousand
clams was assessed the clam buyers and not the c¢lam harvester.

In recent years, the fecreational fishing effort on hard clams and
blue crabs has incredsed, and effective management of these resources
will require additional catch and effort data from recreational

shellfishermen.
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The major snellfish resources invDelaWare have Dbeen regulated
by and for cgmmercial shellfishing interests for such a long period
of time that many commercial shellfishermen feel they have exclusive
rights to harvest state shellfish resources. However, these state
shellfish resources may have been over-exploited at the expense of
fhe resources.

Reviews of the 14 selected fisheries species will begin with
the marine shéllfish resources, primarily because they have been
more or less regulated for many years, and consequently there is

nmuch more local documentary evidence concerning these resident

- marine resources.
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AMERICAN OYSTER (Crascostrea virginica) RESOURCE IN DELAWARE

Archaeological evidence indicates that oysters have existed in
Delaware for meny millions of years. The fossilized shells of
extinct oysters commonly found along the banks of the Chesapeake
and Delaware Canal are estimated to be about 80 million years old.
More recent fossil oyster shells suggest that the American Oyster

(Crassostrea virginica) began to evolve around 50 thousand years

ago. The oysters that inhabit Delaware waters at the present
time appear to be the same type of oyster that has been naturally
abundant in local bays and rivers for the past several hundred years.

Algonquin Indians from west of the Mississippi migrated east

into Pennsylvania, Delaware, Maryland and New Jersey. The numerous

Indian shell mounds and kitchen middens indicate that oysters were
abundant and used for food extensively by the Indians. Indians

also dried oyster meats and sometimes stored live oysters in earthen
pits similar to outdoor root cellars. Oyster shells were also

used to ftemper pottery. Nearly all early historical records and
maps of Delaware refer to islands and extensive banks of oysters
throughout Delaware. Oysters were undoubtedly abundant, easily
obtained, and cheap enough to be utilized.as a staple food item by
early colonists., _

The oyster dredge was introduced into Delaware Bay around 1800
by New Englanders seeking seed and market oysters to plant on their
private oyster beds. On February 12, 1812 Delaware enacted its
first shellfish law in an attempt to restrict oystering to vessels
owned within the state., Virginia had prohibited dredging in 1811,

and Maryland restricted dredging activity in 1820,
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Delaware's first shellfish law and subsequent legislative
acts restriéting the industry were seldom cobserved because of
lack of enforcement. Throughout the history of thé fishery,
legislative attempts to manage the resource have been thwarted
by special interest groups who have managed to obtain exemptions
in local areas and sometimes complete repeal of restrictive
laws. During the period from 1830 to 1835, acts wére passed to
prohibit the dumping of refuse in Misﬁillion Creek, set fines
for brezking oyster laws and resisting arrest, harvesting more
than five bushels of oysters at certain locations and establishing
a closed oyster season in the creeks from May 16 to August 15. 1In
legislative action passed in 1851, oyster dredging was prohibited.
. In 1871, the Delaware legislature passed a comprehensive series of
oyster laws dealing with leasing, dredging, tonging, licensing,
taxation, etc. These new laws established a provision for oyster
plantations of 15 acres each. Annual plantation rents were $25,
and the vessel working the plantation was assessed $3 per ton,
Provisions were also made for an oyster watch boat to patrol the
waters night and day from March 1 to September 1 in order to
protect the oyster planfations. The east line dividing public
oyster grounds and the southern leasable plantation grounds was
also established. State revenues from oysters amounted to $4,3900
in 1872. » ‘

Toward the end of the 1870's, seed oysters from Maryland and
Virginia were extensively planted in Delaware Bay. During the
1879-80 planting season, 700,0C0 bushels of Chesapeake seed oysters

were planted on Delaware oyster plantations. In 1878 eighty sloops
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and schooners were registered to work in Delaware, and in 1880,
this number had dropped to 68. In 13891, the natural oyster beds
in the creeks were reserved mainly for oyster tongers. In 1905,
an act was passed which permitted only sailing vessels to take
oysters from the natural oyster beds. -In 1909, a commission
was created to look after oyster interests. The oyster commission
of 1909 wag responsible for obtaining the first accurate survey
of natural oyster beds in Delaware which was performed by H., F, Moore
in 1910. The planted oyster grounds were surveyed by Captain
Charles C. Yates who reported that 6,593 acres Qf Delaware 3Bay
bottom were leased to oyster planters, The Moore survey indicated
that the natural oyster beds in Delaware had been exploited and
much of the culch (shell) material had been removed by oyster
harvesters. Moore recommended the planting of oyster shells and
the enforcement of rough cull harvesting laws.,

The Delaware oyster industry of the late 1800's was owned
and operated mainly by Philadélphians who owned or leased cyster
grounds in Delaware and New Jersey. Most of the oysters that
were harvested were sold out of state, either in Philadelphia or
Baltimore, and later through Maurice River Cove in New Jersey.
Many Delaware oyster planters formed partnerships with New Jersey
oyster dealers. Prior to 1922, most oysters were shipped to markets
in the shell or in hermetically sealed cans. The practice of shucking
oysters and shioping fresh shucked oyster meats began in New Jersey
and later shifted to Maryland.

The typhoid epidemic in Chicago in 1925 was attributed to

consumption of polluted oysters that had been harvested from Chesapeaks
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Bay. Adverse publicity linking typhoid with polluted oysters:
destroyed consumer confidence in all oysters. Oystér consumption
dropped to nearly zero, and it was almost impossible to sell
oysters for several years. .

A cooperative shellfish sanitation program consisting of
the U, S. Public Health Service, state and local health agencies,
and the commercial oyster harvesters ahd processors was developed
in 1927. .This program established strict sanitary standards for
shellfish growing waters, shellstock shipping and approved shellfish
processing methods. The shellfish sanitation program is still in
existence, and through the years, the program has done much to
restore consumer confidence in purchasing molluscan shellfish. The
per capita oyster consumption data available suggest that the oyster
industry never fully recovered the exbtensive oyster market that
was lost because of the typhoid epidemic.

In 19%0, Governor Buck appointed another oyster commission
to study "the statutes and the general conditicon of the industry'”.
This commission also reported that the natural oyster rocks had been
depleted, the best leased oyster grounds were owned and operated |
by non-residents, and that nearly all Delaware oysters were being
sold outside the state. During the depression\years, oyster
production in Delaware was low because of the lack of sufficient
quantities of seed oysters on natural beds and also because of a
lack of money to purchase seed oysters from Maryland or Virginia.
In 1939, Galtsoff reported 44 oystermen operating ten or eleven
oyster schooners in the Delaware oyster industry. In 1939, state

revenue from oyster industry in Delaware zamounted to $4,450.



s

In 1942, Delaware oyster planters requested that the
U. S. Biological Survey investigate high mortalities in adult
seed oyster populations on the natural oyster béds. Oystermen
suspected that channel dredging activities were responsible for
the unexplained oyster mortalities. In 1943, the legislature
established the Delaware Commission of Shellfisheries, In natural
oyster bed investigations conducted'in 1943, Frey reported that the
rough cull law was still not being enforced., Frey also noted that
due to the war and the manpower shortage, power dredging had been
allowed on the natural oyster beds, and Frey suspected that power
dredging was contributing to the depletion of the natural oyster
beds. TFrey also noted that most of Delaware's seed oysters were
sold to New Jersey.

In 1947, oyster growers in Rehoboth Bay requested the
U. S. Biological Survey to investigate exces‘.s.ive cyster mortalities
in Rehoboth Bay. From 1943 to 1949, the number of oyster shucking
houses in Delaware increased from one to six. Extensive oyster
mortélities occurred in the natural oyster beds again in 1950,
but oyster planters were still able to harvest 425,000 bushels of
seed oysters. The natural bed seed oyster catch declined to
100,000 bushels in 1951 and then dropped to 1,500 bushels in 1956
forcing closﬁre of the beds. Erom 1951 through 1956, Delaware
oyster planters made extensive plantings of seed oysters obtained
from Virginia. 1In 1956, the Delaware oyster industry was valued
at five million dollars (Miller, 1962). Actually, the highest

reported Delaware landings occurred in 1954, when 4.3 million pounds
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of oyster meats. valued at 2;7 million dollars were recorded.
The second highest Delaware landings occurred in 1957 when 4.2
million pounds of oyster meats valued at 2.2 million dollars
were recorded. The MSX disease destroyed the industry in Delaware
in 1958.\ In 1959, Delaware in conjunction with New Jersey imposed
an embargo on the importation of out-bf-state seed -oysters. Reported
landings of Delaware oysters from 1947 to 1978 are shown in Table 1.
In 1961, seed oysters in the natural oyster beds began to
show some signs of resistance to MSX. Succeeding year classes of
natural bed seed oysters became more, but not entirely, resistant
to MSX. In 1963, the state spent $150,000 for planting and cleaning
shells on the natural beds. In 1965, the natural beds were opened
to seed harvesting for a short period, but the seed oysters that
were planted did not survive well., 1In 1968, a querate spatfall
occurred in the natural beds, and a short seed oyster harvesting
season was allowed in 1970. In 1970, a large spatfall occurred
throughout most of the natural beds in Delaware Bay. The recent
history of seed oyster harvesting and market oyster harvesting in
the Delaware Bay is shown in Table 2. |
The Delaware Commisgion of Shellfisheries was digbanded in
1970, and the reéponsibilities of the Commission were transferred
to the Department of Natural Resources and Environmental Control.
The Division of Fish and Wildlife has monitored spatfall in the
natural beds since 1970. State shellfisheries biologists have
fecently announced that spatfall in the natural beds during the summer

of 1978 was abundant enough to revitalize the Delaware oyster industry
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TABLE 1
COMMERCTATL OYSTER LANDINGS IN DELAWARE

Year Lbs. of Oyster Meats Dackside $ Value
1947 4,105,900 1,418,1%2
1948 2,850,000 1,077,400
1949 2,190,000 865,250
1850 2,141,000 911,800
1951 2,266,000 1,047,660
1952 2,252,300 1,150,925
1953 3,141,300 1,564,642
1954 4,340,000 2,725,520
1955 3,290,400 1,603,700
1956 1,893,600 782,850
1957 4,194,200 2,226,720
1958 2,410,100 1,717,262
1959 295,000 158,785
1960 176,200 119,683
1961 32,900 18,791
1962 80,600 60,488
-1963 40,400 25,086
1964 44,700 26,984
1965 34,100 28,000
1966 45,000 37,000
1967 61,000 40,000
1968 43,200 41,376
1969 50,700 38,014
1970 216,000 132,844
1971 315,000 202,500
1972 508,800 413,367
1973 382,800 342,923
1974 175,200 160,725
1975 195,000 226,751
1976 262,300 380, 700
1977 127,500 196,190
1978 68,257 97,510
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TABLE 2
BUSHELS OF OYSTERS PLANTED AWD HARVESTED IN DELAWARE
Bushels of Value of Harvested
Bushels of Seed Market Oysters Oyster Meats
Year Oysters Planted Harvested Per Pound
1947 650,000 586,557 $ .35
1948 700,000 475,000 .38
1349 835,000 365,000 .40
1950 600,000 356,833 .42
1951 190,000 377,667 46
1952 155,000 300,307 .51
1953 490,000 392,662 .50
1954 520,000 542,500 .63
1955 468,000 411,300 .49
13856 306,000 236,700 41
1957 676,484 .53
1958 477,248 ] .71
1959 45,385 .54
1960 26,697 .70
1961 4,301 57
1962 12,257 .75
1963 6,196 62
1964 6,877 .60
1965 5,052 .82
13966 6,923 .82
1967 8,764 .66
1268 6,636 .96
1S69. 7,800 .75
1570 18,600 33,231 .62
1871 43,000 45,000 .64
1872 77,975 72,000 .81
1973 41,095 56,114 .87
1374 52,060 32,157 .91
1375 16,625 27,857 1.16
1976 24,425 37,471 1.45
1977 21,725 18,214 1.54
- 1978 14,280 9,751 1.43



19.

in 1980, Whether or not the Delaware oyster industry will ever
regain a portion of its former prominence is questionable for
the following reasons. More than 20 years have passed since MSX
destroyed the Delaware oyster industry in 1958, Since that time,
nearly all the oyster industry support facilities in the state
have been abandoned or allowed to disintegrate. New oyster shucking
houses would have to be constructed in-order to meet upgraded state
and federal public health requirements. Waste water and wash
water would require extensive and expensive treatment. The part-time
seasonal labor (shuckers, casual labor, boat crews, etec.) is no
loﬁger available., Oyster boat crew members cannot be obtained
in Delaware. During the past nine years, it has been necessary to
recruit and hire boat crews from without the state for seed and
harket oyster harvesting activities in Delaware,

The Delaware oyster fleet of the 1950's was characterized by

old, but serviceahle, boats. Since that ftime, many of the oyster

- boats have been sold or abandoned. Formerly, oyster boat owners

could use their boats to harvest oysters for several months during
the year. Then, if they were so inclined, they could dredge for
clams or crabs for several more months., Since these shellfish

have been in short supply recently, dredging activity for these
alternative species is not likely to increase in the near future,
Recent seed oyster harvesting seasons have been short (15 - 20 days),
and the time required fto harvest planted oysters has also been

short (15 - 20 days). Large portions of the formerly leased oyster
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grounds have been abandoned and have reverted to state ownership.
The number of persomns actively engaged in the oyster industry has
dwindled to approximately 12 persons who are generally operating
father/son type businesses.

During the past nine years, oyster production in Delaware
has more or less consisted of a relaying operation. Marketable
and near-marketable size oysters have been dredged from natural
beds and planted on leased beds for periods of three to five months.
During the fall, and depending upon the condition of the oysters
and the oyster market, the planted seed oysters are dredge harvested
and marketed to oyster shucking houses.

There is ample documentary evidence that a good portion of
the previously existing natural seed oyster beds in Delaware have
been carried away by indiscriminate seed and market oyster harvesters.
The Delaware oyster industry has always required large volumes of
seed oysters annually, and the records show that natural oyster
beds were incapable of continuously providing enough seed oysters
to Satisfy the industry even during the days of sail dredging.
During times when Delaware seed oysters were scarce, Delaware
planters often obtained inexpensive out-of-state seed oysters that
cost them less than $1/bushel planted in Delaware. Now, it is
doubtful that a bushel of oyster shells could be purchased out of
Delaware or even purchased within the state and planted in Delaware

Bay for less than $1/bushel.
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Production of oysters on naturai oyster beds is sporadic,
and the fact that Delaware natural beds have been able to survive
more than 70 years of sail dredging pressure is indeed ncteworthy.
The ability of any natural oyster bed to survive continuous and
effective éower dredging pressure is questionable. More than 2.75
million bushels of oysters and shells were removed from Delaware
natural oyster beds during the period from 1946 to 1950. 1In 1953,
the seed oyster harvest had dropped to only 20,000 bushels, and
the natural beds contalined no significant amounts of oysters until
the spatfall of 1970, a period of more than 25 years. The 1970
set was commercially significant, but no appreciable spatfall

occurred again until 1978, Consequently, seed oysters were once

‘again in short supply in 1977 and 1978. If the 1978 set had not

occurred, the future for the Delaware oyster industry would be
grim. Of paramount importance to the industry and {fo the resource
managers is the two-year survival rate of the spat that set in 1978,
The State of Delaware has more or less subsidized the
Delaware oyster industry since the early commercial development of
the industry in 1871. Early state regulations favored industrial
utilization of oysters, and although the natural oyster resources
are technically owned by the state, the oyster industry has traditionally
held control of the resource. More recent oyster regulations (1976)
which again were written with the consent of the industry, now
stipulate that, "All oysters removed from natural oyster beds in
Delaware must be deposited in Delaware on shellfish grounds lezsed

from the Department or on public tonging areas.". With the exception
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of the one public tonging area (non functional for several years),
Delaware oysters can now be marketed only from privately leased
oyster grounds.

The state legislature has always been interested in the
oyster industry and has attempted to maintain and improve the
industry through various legislative acts including the appointment
of various commissions, subsidies and special appropriations. It
appears that various persons in.the Delaware oyster industry have
always had powerful support in the state legislature, and the
passage of recent legislation gives some indication of the industry's
continuing political clout.

Effective management control of the oystef resource will be
difficult because the industry has exercised control of the
resource for such a long period of time. However, recent biological
evidence and updated surveys by professional shellfish biologists

should provide the needed safeguards to conserve these resources,
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HARD CILAM (Mercenaria mercenaria) RESOURCE IN DELAWARE

Lower Bays - Behoboth and Indian River Bays

Indian River Bay i1s a typical drowned river estuary, while:

Rehoboth Bay is classified as a typical bar-built embayment (Xarpas,

" 1978). Prior to the 1920's, the waters of the Indian River and Bay

system flowed through the barrier beach to the Atlantic Ocean
through several alternative and neturally eroded channels. Severe
storms would temporarily close the natural inlet cuts while subsequent
storms and increased rainfell in the river drainage system caused the
river and bay waters to break through the barrier beach at alternate
locations.

The Assawoman Canal, connecting Indian River Bay and Assawoman
Bay, was dug in 1889. The purpose of this canal was not for trans-
portation but primerily to drain the wetlands of Baltimore Hundred.
The Lewes-Rehoboth Canal, connecting Rehoboth Bay and Indian River
Bay with Delaware Bay, was completed in 1913, This canal was
const;ucted primarily for transportation. The constructicn of
both these canals has been blamed for the permanent closing of the
Indian River Inlet-during the 1920's. During the period when the
Indiaﬁ River Inlet was closed, most of the oysters and clams in

the lower bays died, and lower bay waters became fresh enough for

the survival of fresh water fish (Horm, 1957).

The present day location of the Indian River Inlet was opened
by a violent storm in 1938 and stabilized with bulkheading in 1939,
Stabilization of the inlet increased the salinity in the lower bays
with a resulting increase in natural pooulaticms of oysters, hard

clams and soft-shell clams., The soft-shell clams were among the
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first marine bivalves to colonize the more saline lower bays.
Initially, recolonization of bay bottoms by hard clams occurred in
the vicinity of the newly created Indian River Inlet. Subsequently,
hard clams became distributed throughout the saline portions of the
lower bays while soft-shell clam populations decreased énd all but
disappeared., No significant soft-shell clam populations have been
found during the past 20 years. |

The commercial hard clam fishery in the lower bays began around
the late 1940's and was subject to the regulatory authority of the
Delaware Commission of Shellfisheries. Initially, commercial and
recreational clammers were legally allowed to harvest clams from areas
that were not leased as oyster bottom. Hand harvesting methods of
signing, treading, wading, hand raking, bullraking and hand tonging
.were, and still are, the only legal methods of commercially harvesting
clams in the lower bays. FEarly illegal use of Shinnacocking (raking
clams with a power bcat) led %o a specific law (1941) prohibiting the
harvesting of lower bay clams by any harvesting method involving
mechanical power. Commercial clam tongers were permitted to hand tong
clams on leased oyster ground only if they obtained permission from.
the leaseholder.

The Shellfish Commission issued commercial tonging licenses to
Delaware residents, only, for a fee of $5 annually. This tonging
license enabled the harvester to tong oysters on public beds in
creeks and rivers and also tong or rake up to 1,000 clams daily in
the lower bays. The licensed tonger could harvest clams during the
}entire year in the lower bays, but harvesting activities were restricted

to daylight hours and prohibited on Sunday.
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Hard clams were not abundant throughout the lower bays.
until five or ten years after the stabilization of the present
Indian River Inlet in 1939. In 1947, the marketability of large
hard clams increased, but at that time, there was no strong market
demand for small clams. The Shellfish Commission was oyster
production oriented, and hard clams were considered t0 be a nuisance
on the oyster grounds in the lower bayé. As a consequence, there
has never been a management plan for the hard clam resource in the
lower bays until Jjust recently.

In the hard clam survey of the lower bays performed by
the University of Delaware in 1967 (Humphries and Daiber, 1968),
the potential clam producing area 